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25 
CLAIMS 



1. A supported or self-supporting electrochemical 
transistor device comprising: 
5 - a source contact, 

- a drain contact, 

- at least one gate electrode,: 

- an electrochemically active element arranged be- 
tween, and in direct electrical contact with, the 

10 source and drain contacts, wjiich electrochemically 

active element comprises a transistor channel and 
is of a material comprising kn organic material 
having the ability of electrochemically altering 
its conductivity through change of redox state 

15 thereof, and 

- a solidified -electrolyte in direct electrical con- 
tact with the electrochemically active element and 
said at least one gate electrode and interposed 
between them in such a way that electron flow be- 

2 0 tween the electrochemically active element and 

said gate electrode (s) is prevented, 
whereby flow of electrons between source contact and 
drain contact is controllable by means of a voltage ap- 
plied to said gate electrode (s) , 

2. An electrochemical transistor device according to 
claim 1, in which said source and drain contacts, gate 
electrode (s) and electrochemically active element are ar- 
ranged in one common plane- 



s' An electrochemical transistor device according to 
claim 2, in which a continuous or interrupted layer of 
said solidified electrolyte covers the electrochemically 
active element and covers at least partially said gate 
35 electrode (s) . 
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4. An electrochemical transistor device^certfing to 
^^any one of the preceding claims^iruwhich at least one of 

said source and draincontacts and gate electrode (s) is 
formed from the^satfiT'Saterial as the electrochemically 
5 acj^veTelement . 

5. An electrochemical transistor device according to 
claim 4, in which all of said source and drain contacts 
and gate electrode (s) are formed from the same material 

10 as the electrochemically active element. 
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6. An electrochemical transistor device according to 
any one of claims 4-5, in which ttfe :source and drain con- 
tacts and the electrochemically/actiye element are formed 
from a continuous piece of sa^fi material comprising an 
organic material 

7. An electrochemical transistor device according to 
any one of the preceding 7 claims, in 'which said transistor 
channel retains its r/dox. state uporf removal of the gate 
voltage. 

e. An electrochemical transistor device according to 
any one of clai4 1-6, in which said transistor channel 
spontaneousl/returns to its initial redox state upon re- 
moval of th/gate voltage. 

I 

9. An electrochemical transistot device according to 
claim 8, in which the electrochemically active element 
further comprises a redox sink volume adjacent to the 
transistor channel, the device comprising at least two 
gate electrodes arranged on opposite sides of the elec- 
trochemically active element so that; one gate electrode 
is closer to the transistor channel and one gate elec- 
35 trode is closer to the redox sink volume. 
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frj/ Aj£> 10. An electrochemical transistc^de^ 

to any one of the preQedi-ng*-^Iaims^ in which said organic 

11. An electrochemical transistor device according 
to claim 10, in which said polymer material is selected 
from the group consisting of polythiophenes , polypyr- 
roles, polyanilines, polyisothianaphtalenes, poly- 
pheny! ene vinyl ene s and copolymers thereof. 
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12. An electrochemical transistor device according 
to claim 11, in which said polymer material is a polymer 
or copolymer of a 3 , 4-dialkoxythiophene, in which said 
two alkoxy groups may be the same or different or to- 
gether represent an optionally substituted oxy-alkylene- 
oxy bridge. 
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13. An electrochemical ^jtrransistor device according 
to claim 12, in which saijTpolymer or copolymer of a 3,4 - 
dialkoxythiophene is selected from the group consisting 
of poly(3,4-methyler^ioxythiophene) : , poly (3 , 4-methylene- 
dioxythiophene) derivatives, poly (3 ,*-ethylenedioxythio- 
phene), poly (3 ,yethylenedioxythiophtene) derivatives, 
poly(3,4-propy^enedioxythiophene) , poly (3 , 4-propylenedi- 
oxythiophenel derivatives, poly (3 , 4-butylenedioxythio- 
phene) , yZy (3 , 4-butylenedioxythiophene) derivatives, and 

copol^ 



srs 



therewith. 



qJt^> 14. An electrochemical transi££px-^^ 

30 to any one of thejjr^ci^^ ^ » hich said or ^ anic 

Tnaterj^JL-f-u^ a polyanion compound. 



15. An electrochemical transistor device according 
to claim 14, in which said polyanion compound is 
35 polystyrene sulphonic acid) or a salt thereof. 



• 



• 



o 



28 

J 16. An electrochemical transistor^dev^^ 

^ to any one of the ^p«£eding^^ said solidi- 

fied ^iejsfea?ca7Te -- c^mprises a binder. 

5 17. An electrochemical transistor device according 

to claim 16, in which said binder ia a gelling agent se- 
lected from the group consisting of gelatine, a gelatine 
derivative, polyacrylic acid, polymethacryl ic acid, 
poly(vinylpyrrolidone) , polysaccharides, polyacryl amides, 
10 polyurethanes, polypropylene oxides, polyethylene oxides, 
polystyrene sulphonic acid) and poiy (vinyl alcohol), and 
salts and copolymers thereof. 

18. An electrochemical trans istor^evice according 
to any one of the preceding claims^n which said solidi- 
fied electrolyte comprises an i^nlc salt. 
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19. An electrochemical transistor device according 
to any one of the p^re*ceding claims, which is self- 
supporting. 




25 



30 



20/An electrochemical transistor device according 
to arf^one of claims 1-18, which is arranged on a sup- 
^rfcrt . 

21. An electrochemical transistjor device according 
to claim 20, in which said support i!s selected from the 
group consisting of polyethylene terephthalate, polyeth- 
ylene naphthalene dicarboxylate, polyethylene, polypro- 
pylene, polycarbonate, paper, coated paper, resin-coated 
paper, paper laminates, paperboard, corrugated board and 
glass. 




~A process for 2ne production o 



ectrochemical trans^ 

a source contact, 
a drain coi 



a supported 
device comprising: 
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at least one gate electrode 

- an electrochemically acti/e element arranged be- 
tween, and in direct elefctrical contact with, the 
source and drain contacts, which electrochemically 
active element compri/es a transistor channel and 
is of a material com/rising an organic material 
having the ability Jbt . electrochemically altering 
its conductivity pfhrough change of redox state 

thereof, and y 

- a solidified electrolyte in direct electrical con- 
tact with the yelectrochemically active element and 
said at leas/ one gate electrode and interposed 
between the* in such a way tiat electron flow be- 
tween the /electrochemically active element and 
said gat/ electrode (s) is prevented, 

which process ^comprises deposition of said contacts, 
electrode (s) 
electro 



electrochemically active element and 
lyte/onto a support. 



■ 

20 23. A process according to claijn 22, wherein said 

contacts, electrode (s) , electrochemically active element 
and/or electrolyte are deposited by means of printing 
techniques . 

25 24. A process according to claim 22, wherein said 

contacts, electrode (s) , electrochemically active element 
and electrolyte are deposited by meanB of coating tech- 
niques. 

Jfrfifr 25. A process according to any one of claims 22-24, 

in which device said organicWerial comprises a poly- 
mer, which process comprises deposition of said polymer 
on a support through in situ poVmerisation. 

35 26. A process according to an\one of claims 22-25 

comprising patterning of any one of \aid contacts, elec- 
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trode(s) and electrochemically active element using a 
subtract ive method. 

27. A process according to claim 26, in which said 
5 patterning is performed through chemical etching. 

28. A process according to claim 26, in which said 
patterning is performed through gas etching. 




29. A process according to claim 26, in which said 
patterning is performed by mechanical means, comprising 
scratching, scoring, scraping and milling. 



30. A process acco: 
in which said supported 
is as defined in any o 




.g to any one of claims 22-29, 
trochemical transistor device 
laims 2-18 and 20-21. 
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